and death by suicide, [19] [20] [21] it is unclear whether tobacco use is independently associated with suicidality or is rather a marker of psychopathology. Importantly, tobacco use is commonly assessed in general medical practice. 22 Since assessment of proximal suicide risk is particularly relevant for clinicians' decision making 19, 21, 23 and since the most consistent proximal indicator of suicide risk is likely to be psychopathology, [24] [25] [26] it is critical to understand whether tobacco use questions could simply be useful screeners for further assessment of mental health status and suicidality.
Although some studies have identified positive associations between tobacco use and subsequent suicide attempt [2] [3] [4] [5] [6] [7] [8] [9] [10] and between tobacco use and death by suicide, [11] [12] [13] the evidence for these associations are mixed, and the mechanisms explaining the relationships are unclear. 11 For example, a study found that neither 12-month tobacco use frequency nor 12-month nicotine dependence was associated with 12-month suicidal ideation, suicide plan, or suicide attempt among adults after controlling for their mental disorders. 5 Moreover, it is unclear whether tobacco use is associated with the full range of suicidality or only with a restricted range of suicidality. This question is important because distinct prediction and prevention strategies are needed for suicidal ideation, suicide plan, and suicide attempt 27, 28 as current evidence supports the notion of the suicidality elements as separate entities. 29, 30 For example, suicide risk assessments usually begin after having evidence of suicidal ideation. 20, 21 Suicide plans are considered psychiatric emergencies because of their strong associations with suicide attempts and high risk of suicide. 17, 20 A suicide attempt history is the strongest known clinical predictor for death by suicide. 19, 21 None of the published studies examined how the 12-month prevalence of these three distinct categories of suicidality varied by tobacco use status among US adults.
Furthermore, even among current smokers, none of the existing studies examined potential differences among cigarette-only users, users of other types of tobacco (non-cigarette), and users of cigarettes plus other types of tobacco. Also, none of the existing studies examined whether cigarettes, cigars, chewing tobacco, and snuff have independent effects on suicidality. Because the vast majority of tobacco users smoke cigarettes, current estimates mostly reflect the associations between suicidality and cigarette smoking rather with other types of tobacco use. However, different patterns of tobacco use may have specific associations with suicidality and thus require more tailored approaches.
Thus, to improve the effectiveness of tobacco use screening efforts and suicide prevention and treatment strategies, it is important for this current study to investigate how the 12-month prevalence of these three distinct categories of suicidality varied by tobacco use as well as whether the associations between tobacco use and suicidality vary by type of tobacco use. Using recent nationally representative data with large sample sizes, this study examined the following questions:
1. Is tobacco use independently associated with 12-month suicidality among adults in the United States? 2. Does the prevalence of 12-month suicidality vary by tobacco use status among adults in the United States? 3. Does the prevalence of 12-month suicidality vary by tobacco use characteristics among current adult tobacco users in the United States?
Methods

Data Source
This study examined data from all individuals (n = 325 800) aged 18 or older who participated in the 2008-2014 National Surveys on Drug Use and Health (NSDUH). NSDUH is the primary source of information on substance (tobacco, alcohol, and illicit drugs) use and mental health among the civilian, noninstitutionalized population aged 12 or older in the United States and is conducted by the Substance Abuse and Mental Health Services Administration (SAMHSA). 31 Since 2008, NSDUH has been collecting nationally representative data on suicidal ideation, suicide plan, and suicide attempt among the civilian, noninstitutionalized population aged 18 or older in the United States. NSDUH data are collected by interviewers during in-person visits to households and noninstitutional group quarters. Audio computer-assisted self-administered interviewing was used, providing respondents with a private, confidential way to record answers. 27 This study combined the data from the 2008-2014 NSDUH to increase the precision of annual average estimates and to maximize the statistical power for examining the three research questions above.
Measures
Suicidal Ideation, Suicide Plan, and Suicide Attempts The 2008-2014 NSDUH questionnaires asked all adult respondents: "At any time during the past 12 months, did you seriously think about trying to kill yourself?" Those who said "yes" to this question were then asked: "Did you make any plans to kill yourself during the past 12 months?" and "Did you try to kill yourself during the past 12 months?"
Tobacco Use Measures
We examined the following tobacco use measures: tobacco use status (never tobacco users, former tobacco users (lifetime, but not pastyear users), past-year users of other types of tobacco (non-cigarette), past-year cigarette-only users, and past-year users of cigarettes plus other types of tobacco), age of first tobacco use (≤12, 13-15, ≥16, similar to the existing literature 2 ), frequency of tobacco use among current (past-year) tobacco users (the number of days of cigarette use per month, the number of days of cigar use per month, the number of days of chewing tobacco use per month, and the number of days of snuff use per month), past-month nicotine dependence based on the Nicotine Dependence Syndrome Scale (yes or no) 32 among past-month cigarette users, and the number of cigarettes smoked per day on the days smoked among past-month cigarette smokers.
General Health and Mental Health Status
Because poor self-rated health has been associated with death by suicide, 33 we used self-rated health as a covariate in our analyses. Past 12-month major depressive episode and substance use disorders (dependence on or abuse of alcohol or illicit drugs as an aggregated measure, yes or no) were based on assessments of diagnostic criteria from the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV). 34 The presence of an anxiety disorder was determined if respondents were told by a doctor or other health professional in the past 12 months that they had an anxiety disorder. These measures had good validity and reliability. 35, 36 Sociodemographic Characteristics This study also examined age, gender, race/ethnicity, education, and employment status as covariates. Survey year was not associated with any of the examined outcomes and was excluded from all the models.
Statistical Analyses
First, bivariable and multivariable logistic regressions were conducted to estimate the 12-month overall suicidality by tobacco use status among adults in the United States. Second, bivariable and multivariable multinomial logistic regressions were conducted to estimate the 12-month prevalence of the three distinct categories of suicidality by tobacco use status among the adult population in the United States. Using PREDMARG and PRED_EFF statements in SUDAAN, [37] [38] [39] we obtained unadjusted and adjusted prevalence of 12-month suicidality by tobacco use status as well as unadjusted and adjusted risk ratios from average marginal predictions in the final models. Similarly, we estimated unadjusted and adjusted prevalence of 12-month suicidality by age of first tobacco use among former adult tobacco users, unadjusted and adjusted prevalence of 12-month suicidality by tobacco use measures among past-year adult tobacco users, and unadjusted and adjusted prevalence of 12-month suicidality by tobacco use measures among past-year adult cigarette users. Potential significant (p < .05) interaction effects and multicollinearity (using variance inflation factors) were assessed during model building and were not found in the final models. Although we could not establish temporal or causal relationships between tobacco use and 12-month suicidality due to the cross-sectional nature of NSDUH data, we presented both unadjusted relative risks (URRs) and adjusted relative risks (ARRs) and related 95% confidence intervals to reveal the attenuation of both magnitudes and strengths of the associations from the bivariate models to the multivariable models. All analyses used SUDAAN software 37 to account for NSDUH's complex sample design and sampling weights.
Results
12-Month Prevalence of Suicidality and Tobacco Use Status Among Adults in the United States
In the United States, among adults aged 18 or older during 2008-2014, 2.6% (annual average, standard error [SE] = 0.04%) had suicidal ideation only, 0.7% (SE = 0.02%) had suicidal ideation and suicide plan only, and 0.5% (SE = 0.02%) attempted suicide. Among adults aged 18 or older in the United States during 2008-2014, 27.4% (annual average, SE = 0.14%) were never tobacco users, 38.8% (SE = 0.17%) were former tobacco users, 5.9% (SE = 0.07%) were past-year users of other types of tobacco (non-cigarette), 20.2% (SE = 0.13%) were past-year cigarette-only users, and 7.7% (SE = 0.07%) were past-year users of cigarettes plus other types of tobacco.
12-Month Prevalence of Suicidality by Tobacco Use Status Among Adults
Our bivariable and multivariable analyses consistently show the associations between 12-month prevalence of suicidality and tobacco use status, indicating the risk increasing from never tobacco users to past-year users of cigarettes plus other types of tobacco for examined suicidality outcomes ( Table 1) . The bivariable models show that prevalence of overall suicidality was higher among former tobacco users, among past-year users of other types of tobacco, among past-year cigarette-only users, and among past-year users of cigarettes plus other types of tobacco than among never tobacco users (URRs = 1.2-3.1). The prevalences of suicidal ideation only, suicidal ideation and suicide plan only, and suicide attempt were higher among past-year cigarette-only users and among past-year users with cigarettes plus other types of tobacco than among never tobacco users (URRs = 2.0-4.6). The prevalences of suicidal ideation only and suicidal ideation and suicide plan only were higher among former tobacco users and among past-year users of other types of tobacco than among never tobacco users (URRs = 1.2-1.5).
After adjusting for age, gender, race/ethnicity, education, employment, self-rated health, 12-month diagnosed anxiety disorder, 12-month major depressive episode, and 12-month substance use disorders, the 12-month prevalence of overall suicidality was higher among former tobacco users, among past-year cigarette-only users, and among past-year users of cigarettes plus other types of tobacco than among never tobacco users (ARRs = 1.1-1.3). Moreover, the prevalences of the three examined suicidality categories were higher among past-year users of cigarettes plus other types of tobacco than among never tobacco users (ARRs = 1.2-1.7). In addition, the prevalence of suicide attempt was higher among past-year cigarette-only users than among never tobacco users (ARR = 1.4).
12-Month Prevalence of Suicidality by Age of First Tobacco Use Among Former Adult Tobacco Users
Our bivariable and multivariable analyses consistently show that early age of first tobacco use was associated with higher prevalence of suicidality even among former adult tobacco users ( Table 2) . Among former adult tobacco users, our bivariable models show that those who initiated tobacco use before age 16 were more likely to have overall suicidality and suicidal ideation only than those who initiated tobacco use at age 16 or older (URRs = 1.2-1.4). The prevalence of suicidal ideation and suicide plan only was higher among those who initiated tobacco use before age 13 than among those who initiated it at age 16 or older (URR = 1.8).
Among former adult tobacco users, after adjusting for the covariates, the 12-month prevalences of overall suicidality and suicidal ideation plus suicide plan only were higher among those who first used tobacco at age 12 or below than among those who first used tobacco at age 16 or older (ARRs = 1.2-1.5).
12-Month Prevalence of Suicidality by Tobacco Use Measures Among Past-Year Adult Tobacco Users
Our bivariable and multivariable analyses consistently show the associations between 12-month prevalence of suicidality and tobacco use measures among past-year adult tobacco users (Supplementary Table 1 for bivariable analysis and Table 3 for multivariable analysis). The bivariable models show that those who initiated tobacco use before age 16 were more likely to have overall suicidality and the three examined suicidality categories than those who initiated tobacco use at age 16 or older (URRs = 1.2-2.7). Adults who had more days of cigarette use were more likely to have overall suicidality, suicidal ideation only, and suicide attempt than never cigarette smokers (URRs = 1.3-2.4). Similarly, those who had more days of cigar use were more likely to have overall suicidality and the three examined suicidality categories than never cigar smokers (URRs = 1.2-1.9). Moreover, adults who had lifetime cigarette use, but did not smoke cigarettes in the past year were less likely to have suicidal ideation and suicide plan only than never cigarette smokers (URR = 0.6). Those who had lifetime cigar use, but did not smoke cigars in the past year were less likely to have suicide attempt than never cigar smokers (URR = 0.8).
The bivariable results also show that among past-year adult tobacco users, those who did not use chewing tobacco or snuff in the past month, 
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Substance Abuse and Mental Health Services Administration requires that any description of overall sample sizes based on the restricted-use data files has to be rounded to the nearest 100, which intends to minimize potential disclosure risk. For each suicidality outcome, the final multivariable multinomial logistic regression model adjusted for the following covariates: age, gender, race/ethnicity, education, employment, self-rated health, 12-mo anxiety disorder or 12-mo major depressive episode (yes/no), and 12-mo substance use disorders. Significant RRs are in bold. CI = confidence interval; PY = past year; RR = risk ratio.
but used it in the past year were more likely to have overall suicidality, suicidal ideation only, and suicide attempt than never chewing tobacco or snuff users (URRs = 1.2-1.7). Those who used snuff daily or almost daily in the past month were less likely to have overall suicidality, suicidal ideation only, and suicide attempt than never snuff users (URRs = 0.5-0.6). After adjusting for the five tobacco use characteristics and other covariates, among past-year adult tobacco users, the 12-month prevalences of overall suicidality, suicidal ideation only, and suicidal ideation and suicide plan only were higher among those who initiated tobacco use below age 13 than among those who initiated at age 16 or older (Table 3 , ARRs = 1.3-1.6). Also, the prevalence of suicide attempt was higher among those smoked cigarettes daily or near daily in the past month than never cigarette smokers (ARR = 1.7). Furthermore, the prevalences of overall suicidality and the three examined suicidality categories were higher among more frequent cigar users than among never cigar users (ARRs = 1.2-1.7) . Similarly, the prevalences of overall suicidality and suicidal ideation only were higher among those who used chewing tobacco 4-27 days in the past month than never chewing tobacco users (ARRs = 1.3-1.4) . However, the prevalences of overall suicidality and suicidal ideation only were lower among those who used snuff daily or near daily in the past months than never snuff users (ARRs = 0.7-0.8).
12-Month Prevalence of Suicidality by Tobacco Use Measures Among Past-Year Adult Cigarette Users
Our bivariable and multivariable analyses also consistently reveal the associations between 12-month prevalence of suicidality and tobacco use measures among past-year cigarette users ( Table 4) . The bivariable models show that among past-year adult cigarette users, those who initiated tobacco at age 15 or below were more likely to experience overall suicidality and the three examined suicidality categories than those who initiated tobacco at age 16 or older (URRs = 1.3-2.5). Those who smoked cigarettes daily or near daily in the past month were more likely to have overall suicidality and suicide attempt than those who did not smoke cigarettes in the past month, but smoked cigarettes in the past year (URRs = 1.2-1.3). Those who smoked over 15 cigarettes/day were more likely to have overall suicidality, suicidal ideation and suicide plan only, and suicide attempt than those who did not smoke cigarettes in the past month, but smoked cigarettes in the past year (URRs = 1.2-2.6). Adults with past-month nicotine dependence had higher risk of overall suicidality and the three examined suicidality categories than adults without past-month nicotine dependence (ARRs = 1.3-1.6).
The results of our multivariable modeling showed that the number of days of cigarette use in the past month, the number of cigarettes used per day on the day smoked, and past-month nicotine dependence were highly correlated. We found that past-month nicotine dependence is a more robust predictor for the suicidality outcomes than the other two variables and selected it in the final multivariable models. Among past-year adult cigarette users, after adjusting for the age of first tobacco use, nicotine dependence, age, gender, race/ethnicity, education, employment, self-rated health, 12-month diagnosed anxiety disorder, 12-month major depressive episode, and 12-month substance use disorders, the 12-month prevalences of overall suicidality, suicidal ideation only, and suicidal ideation and suicide plan only were higher among adults who first used tobacco at age 12 or below than among adults who first used tobacco at age 16 or older (ARRs = 1.3-1.6). Moreover, the prevalence of overall suicidality was greater among users who first used tobacco at age 13-15 than among adults who first used tobacco at age 16 or older (ARR = 1.1). Furthermore, adults with Substance Abuse and Mental Health Services Administration requires that any description of overall sample sizes based on the restricted-use data files has to be rounded to the nearest 100, which intends to minimize potential disclosure risk. Significant risk ratios are in bold. For each suicidality outcome, in addition to age of first tobacco use showed in this table, the final multivariable multinomial logistic regression model adjusted for the following covariates: age, gender, race/ethnicity, education, employment, self-rated health, 12-mo anxiety disorder or 12-mo major depressive episode (yes/no), and 12-mo substance use disorders. CI = confidence interval. Substance Abuse and Mental Health Services Administration requires that any description of overall sample sizes based on the restricted-use data files has to be rounded to the nearest 100, which intends to minimize potential disclosure risk. Since fewer adults used cigars, chewing tobacco, and snuffs compared to cigarettes, the categories 4-15 d and 16-27 d were combined for a larger sample size. For each suicidality outcome, in addition to the five tobacco use factors showed in this table, the final multivariable multinomial logistic regression model adjusted for the following covariates: age, gender, race/ethnicity, education, employment, self-rated health, 12-mo anxiety disorder or 12-mo major depressive episode (yes/no), and 12-mo substance use disorders. Significant risk ratios are in bold. CI = confidence interval; LT = in the lifetime; PM = in the past month; PY = in the past year.
past-month nicotine dependence were more likely to have overall suicidality, suicidal ideation only, and suicide attempt than among users without past-month nicotine dependence (ARRs = 1.1-1.2).
Discussion
To the best of our knowledge, based on large nationally representative samples, this is the first study simultaneously assessing the 12-month prevalences of overall suicidality and three distinct categories of suicidality among different types of tobacco users.
Our results revealed that tobacco use is independently associated with the 12-month suicidality outcomes among adults and identified how the prevalences of 12-month suicidality outcomes vary by tobacco use status and use characteristics among adults. Our results will help distinct prediction and prevention strategies that are needed specifically for suicidal ideation, suicide plan, and suicide attempt. Moreover, ours is the first study identifying potential differences in suicidality among cigarette-only users, users of other types of tobacco (non-cigarette), and users of cigarettes plus other types of tobacco. Also, this is the first study showing detailed evidence about the independent effects of cigarettes, cigars, chewing tobacco, and snuff on suicidality. Our results suggest tobacco use status and different patterns of tobacco use may have specific associations with suicidality, which can inform suicide prevention and intervention strategies with more tailored approaches and help improve the effectiveness of tobacco use screening efforts.
For example, after controlling for other covariates, we found that, compared with never tobacco users, past-year users of cigarettes plus other types of tobacco were at elevated risk of overall suicidality and all the three examined suicidality categories. Past-year cigarette-only users were also at higher risk of suicide attempt than never tobacco users. Even among former adult tobacco users, early age of first tobacco use was associated with higher risk of overall suicidality and suicidal ideation and suicide plan only. Consistent with these findings, early age of first tobacco use was associated with higher risk of overall suicidality, suicidal ideation only, and suicidal ideation and suicide plan only among past-year tobacco users and past-year cigarette users. We identified independently positive associations between frequency of cigarette use, frequency of cigar use, and suicide attempt as well as between frequency of chewing tobacco and suicidal ideation only. We also found that past-month nicotine dependence was associated with overall suicidality, suicidal ideation only, and suicide attempt among past-year cigarette users.
Furthermore, these results of this study have several clinical implications. First, it is important for clinicians to query adult patients about their tobacco use status, which may be a simple, nonthreatening, but potentially effective way for timely referring them to effective tobacco cessation programs and for further assessment about their mental health status and suicide risk. Second, in addition to the tobacco use status, clinicians should consider asking their adult patients about their detailed types and frequency of tobacco use. Third, early onset of tobacco use is associated with increased risk of suicidality possibly because of higher levels of psychopathology among early-onset tobacco users. Thus, it may be useful for clinicians to query adult patients about the age of first tobacco use once tobacco use is identified. Also, postponing the age of first tobacco use may help reduce the prevalence of suicidality. Because nicotine dependence is often comorbid with other psychiatric disorders, [24] [25] [26] which are themselves predictors for overall suicidality, suicidal ideation only, and suicide attempt, it is crucial for clinicians to screen for nicotine dependence among cigarette smokers. Consistent with a previous study revealing that the number of cigarette smoked per day is associated with nicotine dependence severity, 40 we found that among past-year cigarette users, the two variables were highly correlated, and past-month nicotine dependence was a stronger predictor than the number of cigarette smoked per day for our examined suicidality outcomes. Some studies have found a dose-response association between the number of cigarettes smoked per day (directly measuring the intensity of pharmacological effects of cigarette use) and death by suicide. [11] [12] [13] We also found similar dose-response associations between the number of cigarettes smoked per day and 12-month suicidality at the bivariable level among past-year cigarette users, but these dose-response associations disappeared after adjusting for covariates (additional analysis not shown). Additional research is needed to examine the complex relationships and etiology between the number of cigarettes smoked per day, 12-month nicotine dependence, 12-month suicidality, and death by suicide.
The significant associations between tobacco use variables and suicidality outcomes based on the multivariable models suggest that tobacco use is an independent predictor, among others, of suicidality, which is consistent with prior research. 24 However, the attenuation of both magnitudes and strengths of the associations from the bivariate models to the multivariable models suggests that tobacco use may be also a surrogate marker for other factors associated with suicidality. Future research is needed to determine whether tobacco use and nicotine dependence are simply general indicators of psychopathology and whether they exert a specific, mechanistic effect possibly through modification of nicotine receptor and subsequent effects on executive functions. Nevertheless, our results provide additional evidence of the clinical utility of screening for tobacco use to identify persons at risk for psychiatric and behavioral problems, including suicidality. Virtually all health professionals are advised to assess cigarette smoking and if one learns a patient uses tobacco, one should advise the patient to quit and refer him/her for smoking cessation treatment. Moreover, research is needed to determine the sensitivity and specificity values of tobacco use measures as screeners for suicidality and other behavioral problems.
This study has several limitations. First, to reduce false positives (individuals without serious intention to die), 41 NSDUH did not ask respondents whether they made suicide plans and attempts once they reported that they did not seriously think about killing themselves in the past 12 months. Second, the endorsement of suicidal ideation was based on a single question that could be interpreted differently by respondents. Third, due to the crosssectional nature of NSDUH data, this study could establish neither temporal nor causal relationships between tobacco use and 12-month suicidality. Fourth, NSDUH does not ascertain use of electronic cigarettes, which have become common, and did not collect information about the frequency and intensity of cigar, chewing tobacco, and snuff use. Fifth, early-onset smoking might be related to conduct disorder, traumatic life events, and attention-deficit disorder, which have been linked to nicotine dependence, but are not measured in NSDUH data. Future research is needed to assess potential associations in these domains. Sixth, the magnitudes of the associations between tobacco use and suicidality may be underestimated because NSDUH may exclude adults with psychotic disorders who tend to smoke more heavily and are prone to suicidality. Seventh, since anxiety disorders are often Substance Abuse and Mental Health Services Administration requires that any description of overall sample sizes based on the restricted-use data files has to be rounded to the nearest 100, which intends to minimize potential disclosure risk. Significant risk ratios are in bold. For each suicidality outcome, in addition to the two tobacco use factors showed in this table, the final multivariable multinomial logistic regression model adjusted for the following covariates: age, gender, race/ethnicity, education, employment, self-rated health, 12-mo anxiety disorder or 12-mo major depressive episode (yes/no), and 12-mo substance use disorders. CI = confidence interval; PD = per day; PM = in the past month; PY = in the past year.
underdiagnosed and because NSDUH determined the presence of an anxiety disorder if a respondent was told by a doctor or other health professional in the past 12 months that he/she had an anxiety disorder, our analyses may not fully adjust for anxiety disorders. Finally, this study examined the association between nicotine dependence and suicidality outcomes among past-year cigarette users (rather than past-year tobacco users) and may underestimate related impact of nicotine dependence on suicidality outcomes because NSDUH measured nicotine dependence only among pastmonth cigarette users. Despite these limitations, our study used nationally representative data on both tobacco use and 12-month suicidality among adults and was based on large sample sizes. We found consistent evidence suggesting that tobacco use is related to 12-month suicidality among adults in the United States. Tobacco use is known to cause many diseases and to reduce overall life expectancy. 22, 42, 43 Also, it is associated with increased risk of death by suicide. [11] [12] [13] Furthermore, smoking cessation is associated with reduced depression and anxiety, lowered likelihood of incidence of other substance use disorders, 44 and improved positive mood. 40 Relatively speaking, some primary care providers may feel more comfortable asking their patients about tobacco use than asking about mental disorders, such as depression, anxiety, and suicidality directly. Future research should assess the effectiveness of tobacco use questions as simple screeners for more extensive assessment of mental health status and suicide risk.
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